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Reasoned statement with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

1 Reference is made to the following documents: 
D1: US-A-5.386.875 
D2: US2003/0070805 
D3: US-A-5.337.825 

2.1 Since none of the cited prior art documents discloses the subject-matter of 
independent claim 1 , it is considered to be new (Article 33(2) PCT). 

2.2 The problem to be solved by the present invention may be regarded as relieving 
stresses in the wellbore wall in an effective way. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: D1 , D2 and D3 disclose methods of relieving stresses around the wellbore 
wall by creating essentially flat slots or perforations. By creating a slot in the wellbore 
wall that is wedge shaped in a cross-sectional plane of the wellbore, and whereby the 
width of the slot decreases in radially outward direction, stresses are relieved more 
effectively compared to creating essentially flat slots or perforations. 

2.3 Claims 2-1 0 are dependent on claim 1 and as such also meet the requirements of the 
PCT with respect to novelty and inventive step. 
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METHOD OF REDUCING SAND PRODUCTION FROM A WELLBORE 

The present invention relates to a method of reducing 
inflow of rock particles from an earth formation into a 
wellbore for the production of hydrocarbon fluid. Often 
the reservoir rock is loosely consolidated, so that it 
tends to disintegrate and flow into the wellbore under 
the influence of hydrocarbon fluid flowing through the 
pore spaces . 

Such inflow of rock particles, generally referred to 
as sand production, is a frequently occurring problem in 
the industry of hydrocarbon fluid production, as the 
produced sand particles tend to erode production 
equipment such as tubings and valves. Conventional 
methods of sand control include the installation of 
supporting perforated liners or screens, which allow the 
hydrocarbon fluid to pass but exclude the sand particles. 
Also, gravel packs are installed between the liners or 
screens and the wellbore wall to control sand production. 
Although such liners, screens and gravel packs have often 
been successfully applied, there are potential drawbacks 
such as clogging of the perforations, screens or gravel 
packs leading to diminished fluid production. Hence there 
is a need for an improved method of sand control. 

US patents 5,337,825 and 5,386,875 and US patent 
application US 2003/0070805 disclose methods wherein 
stresses in the formation surrounding a wellbore are 
alleviated by means of shots or fractures with 
essentially parallel walls. 

It is an object of the invention to provide an 
improved method of reducing inflow of rock particles into 
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a wellbore for the production of hydrocarbon fluid, which 
method overcomes the drawbacks of the prior art. 

In accordance with the invention there is provided a 
method of reducing inflow of rock particles from an earth 
5 formation into a wellbore for the production 

ofhydrocarbon fluid, the method comprising creating a 
zone of reduced compressive stiffness around the wellbore 
by removing rock material from the wall of the wellbore, 
wherein the step of removing rock material from the 

10 wellbore wall comprises creating a slot in the wellbore 

wall characterised in that the slot is wedge shaped in a 
cross-sectional plane of the wellbore, and that the width 
of the slot decreases in radially outward direction. 

It is thereby achieved that stress concentrations in 

15 the rock material at, or adjacent to, the wellbore wall 

are relieved. Such stress concentrations are due to the 
presence of the wellbore in the rock formation, whereby 
the originally undisturbed stresses in the rock formation 
have become disturbed. The disturbed stresses include 

20 high shear stresses in the near wellbore region, which 

often lead to local failure of the rock formation thereby 
inducing sand production. By reducing the compressive 
stiffness in a zone around the wellbore, the relatively 
high shear stresses in the near-wellbore region are 

25 relieved so that the risk of local failure of the rock 

formation is reduced. 

It is preferred that the step of removing rock 
material from the wellbore wall is carried out in an 
open-hole section of the wellbore, that is to say, an 

30 uncased section of the wellbore. 

Suitably the step of removing rock material from the 
wellbore wall comprises removing rock material from at 
least one elongate section of the wellbore wall. 
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Preferably each elongate section has a longitudinal 
axis extending in axial direction of the wellbore. 

It is to be understood that the elongate section does 
not need to extend parallel to the longitudinal axis of 
the wellbore, but can, for example, extend in the form of 
a helix along the wellbore wall. 

Generally the earth formation surrounding the 
wellbore is subjected to stresses including first, second 
and third principal stresses. It is preferred that said 
elongate section extends radially in a direction 
substantially perpendicular to a selected one of said 
principal stresses . 

Suitably said elongate section extends radially in a 
direction substantially perpendicular to the largest a 
selected one of said principal stresses. 

In case the wellbore extends substantially 
vertically, it is preferred that said elongate section 
extends radially in a direction substantially 
perpendicular to the largest horizontal principal stress. 

In case the wellbore extends substantially 
horizontally, it is preferred that said elongate section 
extends radially in a direction substantially 
perpendicular to the vertical principal stress. 

The slots or perforations can be open (i.e. filled 
with gas or liquid) or filled with a flexible material. 

The invention will be described hereinafter in more 
detail and by way of example, with reference to the 
accompanying drawings in which: 

Fig. 1A schematically shows a wellbore in which an 
embodiment of the method of the invention is applied, at 
an initial stage of the method; 

Fig. IB shows the wellbore of Fig. 1A at a final 
stage of the method; 
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1. A method of reducing inflow of rock particles from an 
earth formation into a wellbore for the production of 
hydrocarbon fluid, the method comprising creating a zone 
of reduced compressive stiffness around the wellbore by 
removing rock material from the wall of the wellbore , 
wherein the step of removing rock material from the 
wellbore wall comprises creating a slot in the wellbore 
wall; characterised in that the slot is wedge shaped in a 
cross-sectional plane of the wellbore, and that the width 
of the slot decreases in radially outward direction. 

2. The method of claim 1, wherein the rock material is 
removed from the wellbore wall in an open-hole portion of 
the wellbore. 

3. The method of claim 1 or 2, wherein the step of 
removing rock material from the wellbore wall comprises 
removing rock material from at least one elongate section 
of the wellbore wall. 

4. The method of claim 3, wherein each said elongate 
section has a longitudinal axis extending in axial 
direction of the wellbore. 

5. The method of claim 3 or 4, wherein the earth 
formation surrounding the wellbore is subjected to 
stresses including first, second and third principal 
stresses, and wherein said elongate section extends 
radially in a direction substantially perpendicular to a 
selected one of said principal stresses. 

6. The method of claim 5 wherein said elongate section 
extends radially in a direction substantially 



AMENDED SHEET 



- 10 - 

perpendicular to the largest one of said principal 
stresses. 

7. The method of claim 5 or 6 wherein the wellbore 
extends substantially vertically, and wherein said 
elongate section extends radially in a direction 
substantially perpendicular to the largest horizontal 
principal stress. 

8 . The method of claim 5 or 6 wherein the wellbore 
extends substantially horizontally, and wherein said 
elongate section extends radially in a direction 
substantially perpendicular to the vertical principal 
stress. 

9. The method of any one of claims 1-8, wherein the step 
of creating the slot includes 

a) lowering a string provided with a fluid jet cutter 
into the wellbore; 

b) pumping a fluid through the string so as to induce 
the fluid jet cutter to eject a fluid jet against the 
wall of the wellbore thereby creating a cut in the 
wellbore wall; and 

c) simultaneously with step b, moving the string in 
axial direction through the wellbore. 

10. The method of claim 1, wherein the slot substantially 
extends in axial direction of the wellbore. 



F: \OA\TS64 4 0PCT.doc 



AMFMnFR RHFFT 



